In late December, 2 American bison (Bison bison) were presented to the Animal Health Diagnostic Laboratory, Michigan State University. One animal had died on December 25, the other on December 27. The animals came from a herd of yearling bison kept on a ranch in northern Michigan. Clinical signs, which were first observed a couple of days before death, included mild diarrhea, ataxia, incoordination, and recumbency. The owner associated the problem with a change in feed on December 17, when the animals had been vaccinated, moved to a new paddock, and fed silage from a newly opened pit. Moldy silage was suspected as the cause of the problem.
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At necropsy, the carcass of the first animal was slightly dehydrated and thin, with serous atrophy of pericardial and perirenal fat. The liver was pale yellow, and the colon contained yellow mucoid fluid feces. Histologically, there was mild enteric coccidiosis, mild fatty infiltration of hepatocytes, and mild brain lesions suggestive of the early stages of cerebrocortical necrosis. The spinal cord was not examined. The second animal did not show major pathophysiologic changes. Multielement analysis (inductively coupled argon plasma emission spectroscopy) of the livers showed no detectable amounts of lead and low levels of copper (17 and 29 ppm wet weight). The causes of death were not established, and the owner was advised to change feed and add thiamine and copper to the daily ration.
Despite implementing these changes, several more animals died, of which 3 were presented for postmortem examination with the following information added to the history. On December 17, the majority of the animals had been vaccinated and treated with famphur, a a topical organophosphate. Another group of animals of the same age has been treated with the same compound in October without adverse reactions; these animals, although mixed with the diseased group, were not affected upon retreatment. A third group was treated on December 23. The 3 animals belonging to this group were presented for necropsy in early January.
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The animals had lost condition and showed little pericardial fat. The intestinal tracts contained rather dry ingesta; the abomasa contained small nodules typical for a mild Ostertagia infection. There was little evidence of fermentation in the forestomachs; histopathologically there was a mild rumenitis. The liver showed centrilobular cytoplasmic hepatocellular vacuolar changes without evidence of inflammation. One animal had a multifocal degenerative cardiomyopathy. Compared with cattle, these animals also were low in liver copper (8.1-8.4 ppm/ww) and selenium (0.034-0.035 µg/g dw).
Edema and multifocal extradural hemorrhages were found between L 1 and L 4 of 1 animal whose vertebral canal was carefully examined. There were chalky white foci of fat necrosis in the spinal cord. Multiple histologic sections of the spine between L 1 and L 4 showed epidural hemorrhage and extradural chronic inflammation, with focal extensions into and beneath the dura. The inflammation was characterized by fibrous connective tissue proliferation and multifocal aggregations of lymphocytes, plasma cells, macrophages, and large multinucleate giant cells. The inflammation extended into the surrounding fat in some areas. In 1 area, these cells surrounded a structure that appeared to be a cross section of a partially digested parasite. The remnants of the parasite, which were engulfed by surrounding multinucleated cells, were suggestive of Hypoderma larvae. 3 A reaction to dead Hypoderma larvae, probably as a result of the organophosphate treatments in mid-December, caused the deaths of these and other similarly affected animals in the same herd. Altogether, 23 animals out of 70 died between December 25 and January 21. The owner confirmed that Hypoderma warbles had been noticed in his bison in the spring.
Complications in Hypoderma bovid-infected cattle following treatment with systemic organophosphates are related either to the toxicity of the drug or to the reaction of the host to the dying or killed parasite in the spinal canal. 7 In northern Michigan, the fly season occurs in late July-August, and the larvae reach the spinal canal by December, which is why a treatment cut-off date of December 1 is recommended. Little information is available on the toxicity of systemic organophosphates in bison; use of these compounds for grub treat-ment in bison is fairly common, 2 indicating that the risk of earlier, these fatal reactions may have been related to "grub complications is not significantly different from that in cattle. abundance." 7 No reactions were seen in the other group of bison on the same farm that were treated in October with the same com-
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vations of signs indicate that organophosphate toxicity was an unlikely cause of this problem. Reactions to dying or killed grubs in the vertebral canal are fairly common in cattle 1,3-8 but apparently have not been previously recognized in bison. It is rare, however, that more than a couple of animals in a herd are affected. It is possible Press, Ames, IA.
3. Chitwood M, Lichtenfels JR: 1972, Identification of metazoa that bison experience a more severe inflammatory reaction to dying grubs in the vertebral canal than do cattle; however, it is also likely that the extremely cold weather during late December and early January contributed to the high mortality. The average daily maximum and minimum temperatures during the fourth week of December and the first and second week of January in Pellston (5 miles from this farm) were -6.6 and -12 C, 0 and -11.8 C, and -7.7 and -23 C, respectively. Under normal climatic conditions, animals undergoing adverse reaction to grub treatment are often transiently ataxic and depressed. 1, 7, 10 In this herd, the extreme weather may have exacerbated these effects. The farmer had noticed that affected animals were reluctant to move and that their feed and water intake was low, which explained the slight dehydration (5%) seen in the submitted carcasses. These animals were also low in copper as compared with cattle, 11 and low in selenium as compared with free-ranging bison. 9 This marginal nutritional condition, which was aggravated during the course of this outbreak, and the cold weatherinduced stress may have been the reason for the high mortality in this herd.
There is an interesting postscript to this case. Three years later, the grub counts in the skin of 3 nontreated yearling bison on this ranch were 85, 189, and 2 10; these counts are considered high. If similar infection rates occurred 3 years
